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TRANE FANS 





NO. 8 THRU NO. 30 



The Trane Company of Canada, Limited, 
manufactures a complete line of fans for 
heating, ventilating, air conditioning and air 
handling applications. 

The fan illustrated on the left shows the 
lockseam construction typical of units with 
wheels of 30" or less. 

The fans, numbering 8 thru 30 may have 
Single Width Wheels with Single Inlets or 
Double Width Wheels with Double Inlets. { 

This unit has Drive Arrangement 2— a belt 
drive arrangement used only on smaller size 
single inlet fans. 

Top Horizontal Discharge is illustrated but 
on all fans of this size the direction of discharge 
can easily be converted. 



NO. 15 THRU NO. 30 



Trane Company of Canada, Limited, is 
one of the few fan manufacturers who make 
both Forward Curved (Type FC) and 
Backwardly Inclined (BI) Fans. While in 
some cases it may be possible to use either 
type of fan, each has definite operating 
characteristics which particularly recom- 
mend it for certain types of installations. 

In sizes ranging from 15 thru 30 BI Fans 
are constructed with a lockseam housing 
that makes the unit air tight. 

Drive Arrangement 3, the most popular 
for all belt driven fans, is used on the fan 
illustrated here. Direction of discharge is 
vertically up — designated as "Up-Blast" by 
the National Association of Fan Manufac- 
turers. Direction of discharge is easily con- 
verted to any standard discharge. 



Figure 2 || 



TRANE FANS 



NO. 33 THRU NO. 60 



Forward Curved Fans of the construction 
shown here are available with wheel diameters 
ranging from 33-60 inches in single or double 
width. The low tip speeds which characterize 
FC wheels make these units particularly 
desirable for installations where extremely 
quiet operation is necessary. 

The housing design shown here provides a 
complete girder of steel angles. To this sturdy 
frame the sheet steel housing is securely bolted. 
Sides and scroll continue to the floor to form a 
durable box-like housing. 

Fans of this size are built to serve a specific 
installation and cannot be converted. The 
direction of discharge on unit shown is Bottom 
Horizontal. Drive Arrangement 3. 
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Figure 3 





NO. 33 THRU NO. 60 

All fans in the Trane line are the pro- 
ducts of Trane design and engineering skill. 
Their trim, neat appearance and quality 
workmanship reflect the vast experience cf 
Trane craftsmen. Only the finest mater- 
ials are used in their fabrication. 

With these propositions definitely estab- 
lished the final over-all results outstand- 
ing value and exceptional service — are only 
logical. 

The unit illustrated is a Backwardly 
Inclined Single Width, Single Inlet Fan 
with Drive Arrangement 3. Down Blast 
Discharge. 

Housing construction shown is typical 
of all BI Fans with wheel diameters 33 thru 
60 inches. Sheet steel sides and scroll are 
bolted to a framework of steel angles which 
not only strengthens the unit but also pro- 
vides a continuous metal-to-metal air seal 
around the entire housing. 



BI 



Figure 4 



TRANE FANS 




NO. 66 

To satisfy demands for large ventilating 
and air conditioning applications Trane has 
included a fan having a wheel diameter of 66 
inches as a standard size, in both single and 
double wheel widths. 

The fan to the left indicates the construc- 
tion used on this large fan. Housing is built 
in two separate sections each of which can be 
handled as an individual unit. The same 
bolted seam construction that is used on 
medium sized units permits complete dis- 
assembly of this large fan. 

The unit shown has Forward Curved Double 
Width Wheels. Top Angular Discharge. 
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NO. 66 

are built to comply with 
s . N.A F M . the National 

Attc». f Fan Manufacturers, and are 

.i]] s!.'4ij(lard arrangements and 
1 iisi l).irj;c They are tested and 
m accordance with N.A F.M. codes, 
fan wheel is carefully balanced before 
j^bly. Each fan test -run before shipment 

The fan illustrated on the right is a Smgle 
^'h Backwardly Inclined Fan. Housing 
s ^i»iit into an upper and lower section, with 
bolt -seam fabrication throuf;hout. Bottom 
}\ - jontal £>ischarge is illustrated Drive 
A: ! .tngement 3. 
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FAN FEATURES 



FiRures 7 and 8 show large RI Fan 
with split housing which simplifies 
handling. 
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Figure 8 



All Trane Fans may be divided 
into two general groups accord- 
ing to construction features. 
Centrifugal Fans small 
Sizes 8 to 30. 
2. Centrifugal Fans— large 

Sizes 33 to 66. 
Size numbers on Centrifugal 
Fans indicate their wheel dia- 
meters expressed in the nearest 
inch. 

SMALL FANS 



Fans numbering 8 thru 30 are available in the following types and 
sizes. 

Forward Curved Fan Wheels. Single Width and Double Width 
with wheel diameters of : 8", 12", 15", 18", 21", 24", 27" and 30". 

Backwardly Inclined Fan Wheels. Single and Double Width with 
wheel diameters of: 15", 18", 21", 24", 27", and 30". 

Since the Trane Company of Canada, Limited, manufactures both 
Forward Curved and Back,wardly Inclined Fans in an extremely wide 
range of sizes it is possible to select regular item fans that are in effect 
"tailor-made" to satisfy a particular application. 

Lockseam construction an exclusive Trane fabrication process 
is utilized on all fans having a wheel diameter of 30" or less. 



The seam, illustrated in Figure 9, is achieved by inserting the fan 
housing sides into a deep, narrow U formed along the edges of the fan 
scroll and rigidly crimping scroll to side sheets. The tight metal-to- 
metal joint thus formed is responsible for the outstanding advantages 
of fans in this size range. 

1. AIR TIGHT HOUSING. 

2. ATTRACTIVE APPEARANCE. 

3. UNUSUAL STURDINESS. 

The lockseam construction is typical of many fabrication extras, 
provided at no premium in price, that make the Trane Fans outstanding 
in value. 

All fans, regardless of size, are shipped from the factory with the 
direction of discharge set to conform to requirements of specified applica- 
tions. However, it is often necessary to alter the discharge direction of 
smaller fans. This can be done on every fan having a wheel diameter of 
30" or less simply by removing the bolts from the inlet ring, turning the 
housing to desired direction and reassembling. See Figure 12. Making 
the change takes but a few minutes simplifying selection and installa- 
tion of these units. 

Fans with wheel diameters of 21" or less may be set to discharge at 
increments of 45° from the Top Horizontal position. When wheel 
diameters are 24", 27", or 30" increments are 22^ 2°. 



WHEEL CONSTRUCTION 



The fan wheels on these smaller size units are individually checked 
for weight distribution and alignment with the same exact care used on 
larger units. Wheel rims are steel with blade openings die cut so that 
each blade is set at an identical angle to the rim. 

On Forward Curved Wheels with diameter of 8" 48 narrow curved 
blades are used while on the 



larger sizes 64 blades are set into 
the stamped wheel. Tie rods 
strengthen wheels 24" and 
larger. 

Backwardly Inclined Wheels 
are carefully fitted with 12 
blades, slanting backwards to 
the direction of discharge, held 
securely in place by a special 
formed rim. 

Cast iron hubs are used on 
even the smallest units since 
they provide greater strength, 
durability and wheel rigidity. 




Figure 9 

Lockseam Housing 
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Figure id 

Double Width FC Fan 
tiizc 60 and smaller. 




GURE 11 
Singlf Width BI Fan 
size 30 and smaller. 




Figure 12 

Removing bolls from inlet 
permits conversion of di:ich. 



LARGE FANS) 
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Ficuret 1 S and 1 5 A show one of these units in two stages of 
fiiiasaembly. 

In addition to the boltseam construction used on all fans 
in this range, the largest 66 it characterircd by a split 
housing. Built in two separate sections, the upper part 
of the housing can be removed from the lower and handled 
as an individual unit as shown in Figures 7 and 8 further 
simplifying shipment, installation and inspection. 

DISCHARGE SET 

Fans of thib size arc bujlt spci il>o«l)y to conform to the 
requirements of certain applK;«!i()nb Since this is true 
the direction of discharge is set at the factory, /f cannot 
hr nlfrrf^d after a%%en\bly All of these fans may be 
\ in any of the standard drive arrangements and 
1^ of discharge as shown on page 47. 

h.iijs .U' to 66" in diameter with Forward Curved Wheels 
hii\ r 64 die fonned blades securely riveted to rims and back 
plates which are die cut so that the individual blades are 
all set at exactly the same angle The entire wheel housing 
IS supported by tie rods between wheel rim and hub. 
increasing wheel rigi«1 ' Fi i r n ^ . i, . f 

tie rod construction 

Backwardly Iiw In * i hd 

to which are wel«l' : 1. Ji-.f irdi 

to t ! ' Kin ol dlN' ' ..t >.'r 

K. ' rl it thoi . .u|;lij\ ( hrt krtl l<.i 

weight dittnl>ution before aaaembly. 

The streamlined inlet is designed to admr 
amount of ait to fan interior with a minimum 
. • < ' . k current Back plate and hub are ac: 

rri fcir diverting direction of air without setting up 
iKikkc <]cliei 
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BEARINGS 



Figure 




BALL BEARINGS 

Precision ball bearings of 
the self-aligning grease pack- 
ed pillow block type are stan- 
dard equipment on Trane 
Centrifugal Fans, These bear- 
ings are pre-lubricated and 
feature a permanent centri- 
fugal labyrinth seal which 
keeps out dirt and retains 
lubricant. 

The high carbon electric 
furnace steel used on the balls 
and bea.ing races is of the 
highest quality. It is sub- 
jected to rigorous metallur- 
gical testing and examination 
before being machined into 
the bearing parts. After ma- 
chining, the parts are hard- 
ened in a steel treating plant. 
Long life and trouble-free 
operation result. 

The design features of the 
bearing itself are the result of 
vast engineering experience in 
the field of load carrying. 

1. The bearing assembly 
has deep grooved ball paths. 

2. The race contour corres- 
ponds to ball contour to the 
greatest extent consistent 
with good bearing design. 

3. The balls are fitted into 
their raceway paths with no 
axial play. 

4. The balls arc of maxi- 
mum size and number allow- 
able with annular type ball 
bearings. 

5. The ball retainer maintains its rotating position without riding 
the contour of the balls. 

6. The ball pocket walls are perpendicular to seal in lubricant. 

These features contribute to increased load capacity and bearing life, 
reduce wear to a minimum and assure maximum operating efficiency. 

Bearings arc pre-lubricated with a light viscosity, low torque grease 
that has a high temperature— above 250° — melting point and a low 
cold test of - 30\ It will withstand speeds fa.' in excess of those ordin- 
arily encountered in fan operation. 

To assure efficient fan operation, periodic rclubrication of all fan 
bearings should be a regular item on the maintenance schedule. Fan 
speed and atmospheric temperature and condition arc factors determin- 
ing the desired frequence of rclubrication. Bearings should be lubri- 
cated when the fans are in operation. Only a small amount of grease 
is needed since the sealed bearing chambers should be filled to only 
^ 3 of their capacity. 

Alcmitc hydraulic fittings are furnished as standard. The patented 
locking pin feature not only provides for bearing lubrication but also 
prevents rotation of the bearing outer race ring and resulting wear in the 
housing. In addition it permits several degrees of fan shaft misalign- 
ment in any direction. Each end of the locking pin has a V groove to 
permit free passage of grease into the sealed chamber. 

Precision type pillow blocks of the style illustrated in Figure 16 are 
used on all fans with Drive Arrangements 1,3, 5, 6, 7, and 8. On £>rive 




Arrangement 2 Fans, precision type pillow blocks of the style illustrated 
in Figure 23 are ordinarily used. This bearing consists essentially of 
two bearings similar to that illustrated in Figure 1 7 which are incorp>or- 
ated into a single housing. The bearings themselves have identical 
design, fabrication and mechanical features. However, the "double" 
pillow block is used only on Arrangement 2 Fans. These are belt driven 
units with pulley and wheel overhung. The double bearing is mounted on 
a bracket which is securely welded to the side of the fan housing. 

OIL RING SLEEVE BEARINGS 

Oil ring lubricated sleeve bearings are available at slight additional 
cost on all Trane Fans having a wheel diameter of 18 " or more. These 
bearings are espjecially designed for fan duty. They are of the self- 
aligning, precision built, babbitted bearing type. 

The design of the oil seal prevents leakage of oil and entrance of 
foreign material into the bearing. This is of particular importance 
because of the high temperature and velocity often encountered in fan 
applications. 

Dependable lubrication is insured by the use of T sectional oil rings. 
Beaiings in sizes from 1 to 3 i^" inclusive have one ring while the 
larger bearings have two. 

Oil ring lubricated sleeve 
bearings of the type illus- 
trated in Figures 18 and 19 
are designed for installation 
on Trane Fans with Drive 
Arrangement 1, 3, 6, 7, and 8. 

Figure 22 illustrates the 
type of oil ring lubricated 
sleeve bearing used on Trane 
Fans having Drive Arrange- 
ment 2 and 5. 

GRAPHITE INSERT 
SLEEVE BEARINGS 

Graphite insert sleeve bear- 
ings Figure 21 — are also 
available on Fan No. 15 and 
smaller when sleeve, rather 
than ball, bearings are de- 
sired. These bearings are 
iiianufactured from high 
grade cast phosphor bronze. 
The base of the bushing con 
tains graphite and graphite 
feed plugs connect bushing 
and reservoir so that the 
required lubrication is dis- 
tributed to all points of the 
bearing as needed. 

The bearings are rigidly 
mounted upon welded steel 
supports. They will operate 
in the field without the ne- 
cessity of frequent lubrica- 
tion or attention. 

Heat responsive, these 
bearings draw larger amounts 
of lubricant from the reser- 
voir if it is required to reduce 
high temperatures resulting 
from overloading or foreign 
matter, thus protecting both 
shaft and bearing. 




AUXILIARY EQUIPMENT 
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Figure 24 

On many fan installations certain conditions exist that make it 
desirable to give special treatment to standard fans. Trane engineers 
and laboratory technicians have analyzed the various conditions that 
may be encountered and have worked out special features and designed 
a wide range of auxiliary equipment in anticipation of these conditions. 

It is well to contact Trane field engineers whenever extraordinary 
conditions indicate the need for special treatment since this company 
manufactures items to help solve practically any problems encountered 
in air handling for heating, ventilating and air conditioning purposes. 
All of this equipment is designed for use with Trane Fans and the utmost 
in efficient operation is assured. 

TRANE ISOLATING FAN BASES 

Whenever the ultimate in smooth, quiet fan operation is required, 
Trane Isolating Fan Bases should be installed. When these bases are 
used, fans and motors are actually held in suspension from building 
floor and foundations. Any vibration of motor and fan cannot be 
transmitted through the building. In addition, the heavy rubber fan 
mountings deaden any noises. 

The bases consist of an integral heavy welded steel angle sub-base 
and rubber-in-shear isolators properly located to isolate fan and motors 
from the foundat ion. The rubber-in-shear is considerably more effec- 
tive than straight compression since it multiplies the isolating capacity 
of the rubber. 

Bases with cork isolators are also available. 

For small units or other applications where complete sub-base is not 
required, individual isolators can be supplied. 

VOLUME CONTROLS 

On some installations it is necessary that the air quantity delivered 
by the fan be varied from season to season or even from day to day. 
Whenever this condition is encountered, the fan should be selected to 
deliver the maximum volun.e required. Then the actual volume that is 
desired can be obtained by reducing the air volunie from this maximum. 
The reduction can be accomplished in any of three different ways: 

1. The Outlet Damper Method. 

2. The Variable Speed Method. 

3. The Radial Vane Inlet Control Method. 

Since each of these methods has certain advantages, Trane has 
available the equipment required for all three. 

OUTLET DAMPERS 

Dampers installed in the discharge duct provide a simple, low cost 
and effective means of controlling air volume and reducing power 
consumption. They are sturdily constructed, easy to install, positive 
in operation and they may be used with the less expensive standard 
sf>eed motors. 

All dampers for this duty are designed with counteracting blades to 
provide a reduction in free area without deflecting the air stream. 

These dampers are available for use with all Trane Fans, but are more 
rffective on FC than BI. They are especially recommended for smaller 
i/ed fans. 

The Variable Speed Method, and. to a lesser degree, the Inlet Control 
Method will reduce power consumption somewhat more than Outlet 
Dampers. However, the lower first cost of Outlet Dampers will in 
many cases substantially outweigh the savings in power consumption 
even over extended periods of time. 



VARIABLE SPEED 

Several different methods of controlling fan speed are available. If 
only two speeds are required, a two-speed motor will probably be satis- 
factory. Then, too, there are variable, speed sheaves which permit up 
to a 20^ '( change from normal speed. 

If the fan will be required to operate at one speed during the summer 
months and another during the winter, it may be more satisfactory to 
have two different drives. Any of these devices may be used with inlet 
controls or outlet dampers. 

Variable speed 3-phase motors are sometimes used, but both motors 
and controllers are expensive. 

Practically speaking each installation involving varying fan speeds 
has certain requirements or characteristics which make it unique. The 
information presented here is intended merely to outline the equipment 
which Trane has available for this requirement. It is suggested that 
Trane field engineers be consulted whenever variable speed fan opera- 
tion is desired. 

RADIAL VANE INLET CONTROL 

Trane FC and BI fans in sizes 24 and larger can be furnished with 
adjustable inlet controls that are either automatically or manually 
operated. 

On BI Fans vanes are installed inside of the bearing in the inlet cone. 
On FC Fans they are installed in a cylinder mounted outside of the fan 
housing. 

When selecting a fan on which inlet vanes are to be used, it is necessary 
to increase the static pressure by the resistance of the wide open vanes. 
For outlet velocities: 

Up to 1800' min. . Add 1/16" 

1800' to 2600' min Add 1 /8" 



Over 2600' min 



Add 1/4" 



BELT GUARD 



Trane belt guards are designed to give complete protection from the 
moving parts of the drive and are arranged so that installation is 
extremely simple. 





FORWARD CURVED 

FAN WHEEL CHARACTERISTICS 
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FIGURE 26 

The Trane Fc^rward Curved 
Wheel operates at maximum 
volumetric efficiencies. 



DESIGN 



The Trane Forward Curved Multi-blade Fan Wheel is distinguished 
for its high pressure producing and high air volume characteristics. 

In this connection it should be remembered that in any centrifugal 
fan two forces are responsible for the air movement. One of these 
comes from the forward motion of the wheel. The second force results 
from the blades themselves and their design. Since these blades are 
curved forward they impart a forward motion to the air. 

Since the blades and the wheel combine in moving the air forward 
it leaves the fan outlet at a higher forward velocity than would otherwise 
be possible. Due to this higher velocity, FC Fans: 

1. Have highest volumetric efficiency ratings. FC Fans are more 
compact, for any given air delivery and static pressure they 
occupy less space. 

2. Have highest pressure effectiveness. The design of the forward 
curved blades provides satisfaction of any pressure requirement 
at the lowest possible tip speed. Generally speaking FC Fans 
ofJcrate at a lower noise level. 

3. Have lowest horse power requirements. The power consumed 
over a period of time is a governing factor in fan selection out- 
weighing the initial cost of most cases. 

Forward Curved Fan Wheels do not have a self-limiting non-over- 
loading power characteristic but, with the exception of extreme cases, 
the advantages of this characteristic are somewhat over-rated. 

Reference to basic fan laws shows that when a fan is operated on a 
given system the pressures vary directly as the square of the CFM. 
Therefore it becomes apparent that the air delivery system to which 
any fan is connected limits the amount that horse power can increase. 
Actual installations where static pressure estimates have been more 
than 30' r too high have shown horse power increases of only 10*^,. 
Since on practically all installations motors are somewhat oversized, 
this 10% increase is not of major importance. 

CURVE CHARACTERISTICS 

The Curves on Figure 28 show the operating characteristics of Trane 
FC Fans. It will be noted that the high point of the mechanical effi- 
ciency curve occurs very near the high points of total and static pres- 
sure curves. It will also be noted that the top of the mechanical effi- 
ciency curve is comparatively level and slants gradually off to the free 



delivery point. All fans should be selected to fall to the right of the 
high point on the static pressure curve but as close to the high point as 
possible. The curves show that the area to the right of the high point of 
the static pressure curve coincides with the highest area in the mech- 
anical efficiency curve. Therefore a fan selected to satisfy static 
pressure requirements will operate at or vary near to peak mechanical 
efficiency. 

WHEEL CONSTRUCTION 

Trane FC Fan Wheels have sixty-four narrow curved blades, except 
the No. 8 which has forty-eight blades. The blades are die-stamped 
steel constructed so that the curve of each is uniform and exact. The 
rims and back plates are stamped steel with the openings for the blades 
die cut. Every blade is set into the wheel at exactly the same angle. 

The hub has been designed in accordance with the strictest aero- 
dynamic laws. It is conectly streamlined and wind-tunnel tested with 
the result that its curvature aids in changing the direction of the 
incoming air from axial to radial with the least possible pressure loss. 

Due to the narrow rim, the shallow blades and the streamlined hub, 
the inlet opening is almost as large as the diameter of the wheel. Every 
Trane Wheel is carefully balanced and checked for weight distribution 
and alignment before it is assembled in the casing. 




Figure 27 

Construction typical of FC Wheels 
21" or less in diameter. 
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^^■■■■■■■■■■■■ismO 

■■KVMHflaBHHBRaiHRSill 

EnKmannieaKaBHi 



[bbbbbbbbbbbpsbbbbbi 
Ibbbbbbbbbrsbbbbbbbi 
[bbbbbbbbsibbbbbbbi — 
Ibbbbbbsbbbbbbbbbl . 

^BBBBPSBBBBBBBBBPSilBI 

Ibbb^bbbbbbbps^bbbbi 



IBBBBliSBBBBBBBHRiiBi 
....^..^BBBBBfiSIBBBBgBBBl 
BBBi&^BBBBBBBlg9IRaigBBBl 
BBBBflBSnBBBBBBBggBaBBBl 

BBaiBBBBBaBBBgBBBi 

JBBBiSBBSflBBBBHKBBl 

iBBii5SsiiBB^::«BBBBBBBBKBl 

bbbbbbbbis^smbbbbbbbbkI 

BBUMBRaBBBB^MBBBBPSfll 

— ^^sbbbbbbbb^sibbsbbbI 
^ .^bbbbbbbbbb9^;^bbbb| 

l^ilBBBBBBBBBBBPSiiaBlSHBl 
BBBBBBBBBBBRaflBBBMBlSSl 



iBRPSSSilBBBBBBBBBU^ 

Ea^iBBBBBBBBBBBP^rSl^ 
iriBBBBBBBBBBBP&^MBI 



IBBiSaBBBBBBBBBBiSBBBl 
_ 3aBBBBBBBBBBBBBB^BBl 

bbbbbbbbbbbbbbbbbi^ibI 

bbbbbbbbbbbbbbbbbbbbbbI 



30 40 50 60 70 
PER CENT OF FREE DEUVERY VOLUML 



Figure 28 



BACKWARDLY INCLINED 

FAN WHEEL CHARACTERISTICS I 
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Figure 29 

The self limitiriK non over-io,. 
Trane Backwardly Inclined W 
k'ivl'H outstanding performanc 



DESIGN 

The steep pressure curve; non-overloading power characteristics and 
relatively high peripheral speed are distinguishing features of Trane 
Backwardly Inclined Fan Wheels. 

As indicated in Figure 31 the pressure curves for Backwardly Inclined 
Fans begin to drop at low capacities. They fall rapidly after reaching 
50' ; of free delivery volume. The steep portions of these curves indi- 
cate that fans of this type will operate at almost constant capacity 
under changing pressures. 

FOR DIRECT DRIVE 

Trane BI Fans operate at tip speeds approximately 175^X higher 
than those found in Forward Curved Fans. Since this is true, BI 
Fans are better suited for direct connection to standard motors which 
operate at speeds that are too high for other types of fans. Standard 
speed motors present advantages of availability and lower cost that are 
too important to be ignored in the consideration of direct driven ven- 
tilating units. 

The horse power curve in Figure 31 indicates that Trane Backwardly 
Inclined Fans have truly self limiting, non-overloading power charac- 
teristics. The power consumed rises to a maximum point near the 80' f 
of free delivery point and from there on declines while the air volume 
increases. This makes these fans the obvious selections wherever wide 
fluctuations in air volume arc expected to occur during normal opera- 
tion of the fan. On systems where such fluctuations are to be regulated 
hy means of dampers or by passes, the Backwardly Inclined Fans are 
articularly desirable. 

FOR PROCESS WORK 

Backwardly Inclined Fans are frequently desirable for process heating 
and drying applications, principally because the designing of equipment 
for these puTX)ses is apt to depend somewhat on a trial and error method. 
After fans and coils arc installed it is often discovered that by changing 
air temperatures and volumes, more effective processing will result. 
Much experimenting is often necessary before the best possible combina 
t ion of heating coils and air volume is discovered. Here the advantages 
f fast falling pressure curves and self limiting, non -overloading power 
charcct eristics of BI Fans become apparent. Because of these char- 
acteristics. BI Units will operate at a nearly constant capacity regardless 
of slight changes in pressure and will not overload their motors. 

A Backwardly Inclined Fan to have the same capacity as a Forward 
Curved Unit will usually have to be one size larger than the PC. 
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MECHANICAL SPECIFICATIONS 



Backwardly Inclined Wheels have twelve relatively narrow blades 
with a special, accurately formed rim. The blades slant backward to 
the direction of discharge. 

The back plate and hub assembly conforms in every detail to aero- 
dynamic laws as they apply to fans and air handling. It is correctly 
streamlined in design so that it diverts incoming air to the direction of 
discharge with the least possible resistance to the air flow and the 
absolute minimum of eddy currents. Quiet, stabilized fan operation 
is assured. 

BALANCE 

All BI Wheels are carefully balanced before assembly. Weight 
distribution is checked with extreme care. The die-formed blades are 
accurately located and spaced. All of these design features contribute 
to smooth operation at the highest speeds that may be encountered. 
Each completed unit is test-run before shipment. 

For complete information on capacities, see pages 32 to 45. Rough- 
ing-in dimensions are on pages 48 to 61. 

Figure so 

Fans with Double Width Wheels are best for 
installation where vertical space is at a 
minimum. 
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Figure 31 
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SPECIAL APPLICATION FAN 



MULTIPLE FANS 



For those installations where headroom is at a minimum, 
Trane Multiple Centrifugal Fan units provide the econo- 
mical answer to ventilation problems. Figure 32 illustrates 
a twin fan unit. Similar equipment with three or even four 
fans on each unit can be obtained. Only double width, 
double inlet fans are used on units of this type. Fan dia- 
meters may range up to 30". 

Regardless of whether two, three or four fans are used on 
a single unit, they have one common base and a single 
shaft. They are all driven by the same motor and drive 
assembly. The unit illustrated is designed for installation 
in a plenum chamber; however, Trane will supply multiple 
fan units enclosed in their own sheet metal chambers if 
desired. 

Trane's experience in the manufacture of fans for special 
applications extends over a period of many years and 
includes the design and fabrication of a vast variety of 
units. Some of them have been a part of exacting process 
applications. Others have helped men live and work in 
spite of extreme temperature and humidity conditions. 
They have seen service in the sub-stratosphere and supplied 
life sustaining ventilation to submariners. 




Figure 32 

Multiple Fans deliver large quantities of air 
and require a minimum amount of headroom. 



FAN SELECTION 



WHAT TYPE WHEEL SHOULD BE USED 

When selecting a fan, one must first determine if a 
Forward Curved or Backwardly Inclined Fan is desired. 

Either the Forward Curved or Backwardly Inclined Fan 
will satisfy all heating, air conditioning and ventilating 
requirements, but neither is an **all purpose" fan. While 
some applications may be satisfied by a fan of either type, 
each has certain features which make it most desirable for 
any single installation. Since Trane manufactures both 
kinds it can present, without bias, comparisons of both 
types which may be of assistance in determining which Fan 
is desired. 

For comparable performance it is usually necessary to 
select a BI Fan that is one size larger than the FC. 

The FC will generally operate more quietly. 

BI Fans have a truly self-limiting, non-overloading power 
characteristic. FC Fans do not. 

It is of prime importance that the discharge duct from 
a FC Fan be the same size as the fan outlet and that the 
duct extend at least 13^2 times the diameter of the fan 
before any change in size or direction is made. This is not 
so important a consideration when BI Fans are used. 

BI Fans, especially where larger sized units are required, 
are preferred for direct connection to motors. 

FC Fans, because they are lower in initial cost, quieter in 
operation, and occupy less space, are more generally used 
for the ordinary air conditioning and ventilating installa- 
tion. 

11 



WHAT SIZE WHEEL SHOULD BE USED 

After determining if a FC or BI Fan is to be used, the 
main points to be considered are: 

1. The volume of air that must be handled. 

2. The static pressure that will be encountered. 

3. Whether single width or double width fans are to be 
used. 

4. The noise level that can be tolerated. 

These points are not necessarily in the order of their 
importance and other considerations may influence selec- 
tion. The above items are, however, basic in the considera- 
tion of all ventilating units. Because they are vital to 
proper selection, they were all taken into consideration in 
the preparation of Trane capacity tables. While they are 
spoken of as "capacity tables", these tables are actually 
considerably more than that, for their proper usage makes 
the selection of exactly the right fan a comparatively simple 
matter. 

Separate Tables 

A separate table is provided for: each single width 
FC fan numbering from 12 through 66, pages 15 to 22; 
each double width FC fan numbering from 8 through 66, 
pages 23 to 31, each single width BI fan numbering 15 
through 66, pages 32 to 38, and each double width BI 
fan numbering 15 through 66, pages 39 to 45. 



These tables contain: 

1. The volume of air in cubic feet per minute (CFM). 

2. The outlet velocity. 

3. A wide range of static pressures. 

4. The tip speed. 

5. The revolutions per minute. 

6. The brake horse power. 

The value of Trane fan tables as a guide to good fan 
selection lies in the fact that they do not contain any 
information on tip speeds, RPM or horse power where the 
selection of that size fan to satisfy the existing conditions 
would result in unstable, inefficient or noisy operation. 
This accounts for the blank spaces found at the top or 
bottom of some of the static pressure columns. To be 
assured of most efficient fan operation it is well to make 
selections which lie near but not at the top of this static 
pressure column. 

The VOLUME OF AIR that is required must be calcu- 
lated before the fan can be selected. 

The maximum OUTLET VELOCITY is generally deter- 
mined by the allowable noise level. The higher the outlet 
velocity, the higher the noise level is apt to be. 

Table 1 shows the approximate outlet velocities and tip 
speed for maximum efficiency of FC Fans. Table 2 con- 
tains the same information for BI Fans. 

The STATIC PRESSURE at which the system will 
operate can be determined. In this connection it should 
be noted that a fan operating against a high static pressure 
will produce more noise than the same fan operating against 
a lower static pressure. For this reason it is well to design 
a system with the lowest possible static pressure whenever 
noise level is of paramount importance. 

These three factors — Volume of Air, Outlet Velocity and 
Static Pressure — of fan selection are the known or ascertain- 
able considerations in selecting the proper size of fan. Tip 
speed, revolutions per minute and brake horse power will 
be governed by the diameter of wheel that is finally decided 
upon. 

TABLE 1 

RECOMMENDED TIP SPEEDS FC FANS 



FRICTION OR 
STATIC PRESSURE 


TIP SPEED 
NECESSARY 


OUTLET 
VELOCITY 




1 100 - 1200 


700 - 1000 


H' 


1400- 1600 


800 - 1 200 


H' 


2000 - 2200 


1000 - 1400 


H' 


2400 - 2600 


1200- 1600 


1* 


2800 - 3000 


1400- 1800 


\H' 


3100 - 3300 


1600- 2000 


I.- 


'4;-' - ' 


1 700 - 2200 



When the volume, outlet velocity and static pressure are 
known, the diameter of the wheel that will be required can 
easily be determined. 

Example of Fan Selection 

A forward curved single width fan is required that will 
move 12,000 CFM of air against of static at an outlet 
velocity not to exceed 2,000 feet per minute. 

Reference to the fan tables starting on page 15 shows that 
a No. 33 Fan (Table 11) is the smallest unit that will 
handle 12,000 CFM against 's" of static. However, the 
outlet velocity will be over 2,000 feet so the No. 33 is ruled 
out and the next larger size is considered. 



Table 12 indicates that a No. 36 Fan will handle 12,019 
CFM against :^ ^" of static and the outlet velocity is only 
1,700. So the 36" Fan is a definite possibility. 

Table 13 shows that a No. 40 Fan will move 12,404 
CFM against ''s" of static at an outlet velocity of 1,400 ft. 
So it, too, will be considered. 

However, there is still another possibility. According to 
Table 14 a No. 44 Fan will move 12,960 CFM against the 
determined static at only 1,200 outlet velocity. 

Which fan, then, should be used? 

TABLE 2 

RECOMMENDED TIP SPEEDS BI FANS 



FRICTION OR 
STATIC PRESSURE 


OUTLET 
VELOCIT Y 


TIP SPEED 


H" 


600 - 900 


2400 - 3200 




700 - 1000 


3200 - 3900 


H' 


800- 1 100 


3900 - 4500 




900 - 1200 


4500 - 5000 




1000 - 1300 


5000 - 5500 




1 100 - 1400 


5500 - 6000 



Preliminary Possibilities 

In the first place, errors may have been made in calculat- 
ing the static pressure. So this should be considered. If 
the static pressure which was estimated at '}^" proves to 
be -^i", the following conditions exist: 

The No. 36 will handle 12,019 CFM at static 
pressure. 

The No. 40 will handle 12,404 at static pressure. 

The No. 44 will handle 12,960 at static pressure. 
But the figure of 12,960 is right at the top of the column. 
This, as explained below, is not a good selection. It 
indicates that the selection of the 44 where only 12,000 
CFM are to be moved against ^i" static pressure will 
be the equivalent of a selection to the left, instead of to 
the right, of the high point in the static pressure curve 
Figure 28. Such a selection would very probably result 
in unstable, noisy operation. And since the static 
pressure might very easily be underestimated by y^'\ the 
No. 44 would not be a good selection. 

This leaves only No. 36 and 40 Fans. Both of them 
satisfy the CFM outlet velocity, and static pressure require- 
ments. Both will operate at }/>\ J.s" or static and still 
give satisfactory results. 

What will now determine the final selection? 
Final Choice 

If initial cost and the amount of space required arc 
primarily important, the No. 36 should be used. However, 
it will consume more power than the No. 40. 

If quiet operation and maximum efficiency and econom- 
ical performance are the most important factors, the No. 40 
should be selected. 

SELECTING DOUBLE WIDTH FANS 

In some cases the vertical space available for a fan 
installation is limited but there is plenty of horizontal 
floor space available. When this is true the selection of a 
double width fan is indicated. 

The same general procedure as shown for single width 
fans will result in correct size selection. 
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However, when double width double inlet fans are used, 
both inlets must have equally free access to air. If one 
inlet is obstructed more than the other, improper operation 
is certain to result since one-half the fan will deliver more 
air than the other half. 

In this connection it should be constantly remembered 
that proper installation and location of fans are as im- 
portant as the selection of the correct sizes. All Trane 
Fans will operate according to their characteristic curves 
if they are properly selected, installed and operated. The 
entire service of the Trane engineering staff is available 
for consultation and advice on any of the phases of fan 
installation. 

SELECTION OF FANS AT OTHER THAN 

STANDARD DENSITY 

Fan tables are based on air of standard density (Tem- 
perature 70° F.; barometric pressure, 29.92" hg. ; density 
.075 pounds per cubic foot). 

When a fan is required to handle air at conditions other 
than standard, a correction must be made in the static 
pressure before using the table. The horse power from the 
table must then be corrected. (See Basic Fan Laws 4, 5 
and 6, page 65.) 

A fan is essentially a constant volume machine and at a 
given speed on a given system the volume in CFM will not 
change regardless of the air density. The static pressure, 
however, changes directly with the density. 

The chart in Figure 33 gives air density ratios at con- 
ditions other than standard. 

Care must be exercised to see that the static pressure 
for the system is correctly calculated for the specified 
conditions. All friction tables and charts on ducts, filters, 
coils, etc., are based on standard air. (For actual friction 
at conditions other than standard, multiply the figure 
calculated from tables, using the actual air volume, by the 
factor from Figure 33.) 



Knowing the air volume and actual friction for the 
specified condition, first divide the friction by the factor 
from Figure 33. Using the corrected friction and the 
specified volume, select a fan from the Fan Tables. The 
outlet velocity, tip speed and Rpm are correct as taken 
from the tables. 

To determine the correct BHP multiply the HHP from 
the table by the correction factor. 

Example 

Given— Select an FC DWDI fan to deliver 6,000 CFM, 
measured at a temperature of 125^ F. and a barometric 
pressure of 27.4" hg, against a static pressure of 1.0 Outlet 
velocity not to exceed 2,000 feet per minute. 

Solution — 

Correction factor - .832 (Figure 33). 
1" (Specified Static) 



.832 (Correction Factor) 
Air Volume - 6,000 



= 1.2" 



= 3 square feet minimum 



Max. Outlet Velocity 2,000 
fan outlet area. 

Reference to fan tables will show that an 18 FC DWDI 
fan is the smallest that can be selected. 

CFM 6000 

Static 1.2 
OV. 1925 
RPM 663 
Tip Speed 3120 
Brake Horse power 2.11 

The RPM from the table is correct, but the Brake horse 
power must be adjusted. 

Correct Bhp = 2.1 1 X factor (.832)^1.76. 

If the fan will, at times, be required to handle denser air, 
a motor sufficiently large to handle the requirements at 
the greatest density should be selected. 



Figure 33 

AIR DENSITY RATIOS 
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STANDARD MOTOR POSITIONS 




Figure 3^ 



The location of motor is determined by facing 
the drive side of fan and designating the 
motor jx)$itioaby letters W, X, Y or Z as the 
case may he. 
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STANDARD DRIVE ARRANGEMENTS 

The designations of drive arrangements shown here are recognized as standard by the NAFM. 






•11 







Arrangement 1 

For belt drive. Wheel overhung. 
Two bearings on pedestal. Single 
inlet onlv. Sizes IH chru 66 



Arrangement 2 

For belt drive. Pulley and wheel 
overhung. Two bearings in single 
pillow block mounted on bracket 
Sizes 10 thru 30 



Arrangement 3 

For belt drive. Pulley overhung. 
One bearing on each side of fan 
housing. 



Arrangement 4 

For direct drive. Wheel overhung. 
No bearings on fan. Wheel mounted 
on motor shaft. Pedestal for motor. 
Single inlet onlv. 





Arrangement 5 

For direct drive. Wheel overhung. 
One bearing on pedestal. Flanged 
coupling and pedestal for motor. Single 
inlet onlv. 

Arrangement 6 

For direct drive. Three-bearing ar- 
rangement with fan bearing at inlet 
side. One bearing in fan inlet), rigid 
coupling, and pedestal for motor. 



Arrangement 7 

For direct drive. Similar to Arrange- 
ment 6, but with two bearings on fan, 

and flexible nistead of rigid coupling. 



Arrangement 8 

For direct drive. Similar to Arrange 
ment 5, but with two bearings on ped- 
estal with motor, and flexible instead 
of rigid coupling Single inlet onlv. 



Figure 3S 

DIRECTION OF ROTATION AND DISCHARGE 





Councrr-Clocicwis<r 
Top Horizontal 



Clock ise 
Top Honzont.il 



Direction of rotation it drtermirxd 
from the drive side On sin[(le inlet 
fans, drive side is considered as oppo- 
site inlet, regardless of actual drive 
location 



L 



Clovk vvise 
Bottom Hf>riionial 



Counter-Clockvft ise 
Bottom Horitonial 



1^ 



Clock wisf 
L'p.Bljst 




Counter-Clock vMse 
Up-Blast 



Counter-Cloc k w i%r 
Down-Bla»( 



Ciockv^ise 
Down-Blast 





Councer-Ciockwisr 
Top Angular Down 



Clockw ise 
Top Angular Dov^n 







Clockwise 
Bottom Angular Up 



Counter-clockwise Counter-Cloc kwite 
Bi>trom Angular Up Top Angular Up 



Clockwise Clockwiir Counirr-Clock wise 

Top Angular Up Bocrom Angular Down Boctom Angular 0^>wn 



FiriuRE 36 



NOTE: Dimension diagrams on Pages 48 to 61 cover the four most commonly used discharges namely, top 
horizontal, bottom horizontal. up-bla$t and down-blast. Drawings for other standard diKnarge and roticions 
indicated above will be furnished on request. 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 1 — SIZES 18-30 
TOP HORIZONTAL DISCHARGE 




Figure RI -i 
R 



KEYWAY 



T DIA 
6 HOLES 



r^OUTSlOE, 



Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 



OUTSIDE 
DIA 



- V — 



w 



T DIA 

6 HOLES 



BASE LAYOUT 



7 



M 
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.1 



•I 



TABLE RI-1 



FAN 

TYPg 



FAN WHEEL SHAFT KEY 
IsiZE I DIAM. I DIAM I WAY 



BALI- BEARING 



OIL RING 
I SLEEVE BEARING 



J I R I W I J I R 



Fc a Bi I 18 



1iV IHxAll2?^ll5{M7Hlie^»M4Hil9il9l6Hl2Mll6AI 7MI 9'4\t\\ B'i\37\l29M i 21 H I 305< i 1 2K I 26 34-8 



FC a BI I 24 



FC a Bi I 30 



1 A IHX Al 14!k 18 A 20' 



17 |22l22'6^l2l^ I IBiVI 8^110^41 AllO I43j^i34r^| 11 I 24 I 34 HI 1 2M I 27 5^ I 37 



1 H IHX Al 16', 20 ! i 23^, 24'; 19 ' h I 26 25 I 79^ ! 3^» i 21 A I IOH I 12M i A I 1 1 ^ 50K I 38 A ! 12^ I 2'>X I 40 Il35<^l31^l 43 
1H I^X .'oll8'..l23r. 26ii!27's 21 {j 29 i 28 i 7 J-^ I 3^i I 23 ! 1 1 K I 14 IA!l2H;56HI 43 I 14|^ I 31 A ! 44l^ I 143^ I 33 A I 46!^ 



Itt \yiy.'A\20h\ 26 129 li!30"h 24M321.31 i8>^il 4 | 26 A I 12!^ | 15>^ 1 A Il4 U 62 H ! 47 Ji ! 16>11 35K I 49 | 16^ i 37;'^ 1 51 



UP-BLAST DISCHARGE 

FIGURE RI-2 

R 




Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 
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T OIA 
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X 1 




1 T " 


i 







t 



BASE LAYOUT 



Table RI-2 



FAN 

TYPE 



FAN j WHEEL SHAFT' 
SIZE I DIAM OIAM.I 



FC a Bi| IB I 18 



FC a_Bi|_2Jl_I_ 
F^ a^BiJ 24_l_ 
FC a ail 27 ; 



FC a Bil 30 I 30 



-LiVi ■•XJ\J12■ 
_1. A_j \x A 1 1 4 " s ; 1 6 ' 



BALL BEARING 



OIL RING 
I SLEEVE BEARING 



1 H 



13'„ 


17 


A 


18 




'19!19;6»» 




32'; 


I 32 A 


9li 


21 ' 


;I30I^|12M|26 


134^ 


; 16 ' N 


20 




21 


^1 17 


12212216'^ 


\2yi 1 18 A! 8^1 io'bI aTio 


37?4 


I37;i 




;24 


'i ' 34 *\\{2'^2 27! : 


1 37 '< 


' \8\ 


23 




24 


% 1 9 % 


26 25 7:'* 


1 3 ! i 1 2 1 A ! 1 CM 11 2M l A 1 1 1 ?^ 


43 [i 


■ 43 ' ^ 


12^i 


28 ' 




43 


' 20 li 


26 




2/ 


/21 li 


29 281 7 "b 


1 3 Vi 1 2 3 ' i i 1 r 1 "1 4 1 A 1 12 4 


Aey, 


!48;'s 


1 4 • 


131 






22 i: 


29 


li 


30 


» .24'4 


,32 31 e'H 


: 4 i26All2'S ,15'i ; All4'* 


53 ■» 


53'', 


16li 


35 ' 


♦ 4 . ' . 


', 1 ' . 



Note: All dimensions sub)ect to change without notice Where exact dimensions are required write for certified drawings 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 1 — SIZES 18-30 
BOTTOM HORIZONTAL DISCHARGE 

Figure Rl-3 



— R 





Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 



T OIA 
6 HOLES 



T OIA 
6 HOLES 



BASE LAYOUT 



TABLE Rl-3 



FAN 
TYPE 



FAN WHEEL SHAFT 
IsiZE I DIAM. I DIAM.I 



G I H I I 



BALL BEARING 



OIL RING 
I SLEEVE BEARING 



J I R I W I J I R I W 



7;il 9!'4lA I 8S '32 M29iM I 21 H I 30 ' 4 I 1 2 I 26 I 34 ^ 



FC ft 81 
FC a Bl 



I 18 I 18 



I 21 I 21 



I 24 I 



FC a Bl I 30 I 30 



1 r < IHX,',|12^ 



15 \l 13 
18 ,»« 16 
20 ti 18' 



H!l7|i!l8j 
s 20\ 21 ' 
H:23"»r24^' 



'J4H1 l_9lj9'6' 
1 17 22 22 6 ■ 
I 19'h 26 r25i7» 



118 Al 



Alio 1 38 '1134^1 n |24li I 34_hjji2^i|27 '_4 l_37 

3 ' i I 21 Al lOMi 12li' iM 11HI 44 •. M3e A'l2>il28 '<^r40 |13>^|31-';I 4 3 



8M 10^ 



1 H V?»X x\\}eH\23 'A\ 20 U I 26_i| I 27 3^sl21 Hi29l2el7^. > ! 3^i 1 23 Jil 11 I 14 I AI12H l49 HI 43 H4H I 31 A I 44>^ I 1 4^ I 33 A I 46>i 
IH |MX'^|20KI 26 I22!r29|il30^^l24';!32l3l|8'il 4 | 26 A ll 2 I 15H I A 1 14 ! 54 H I 47 16M I 35K I 49 HI 1 6H I 37>^ | 51?^ 



DOWN-BLAST DISCHARGE 

FIGURE RI-4 





Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 
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T OIA 

6 HOLES 



T OIA 

6 HOLES 



^3 



BASE LAYOUT 



Table RI-4 



FAN 


FAN 


WHEEL 
DIAM. 


SHAFT 
DIAM 


KEY 
1 WAY 


1 ^ 


B 


1 


D 




G j nj 1 j K 1 L 


M i N 




1 

t| V 


X 


1 BALL BEARING 

1 ^ ■ ' 


1 Oil RING 

' SLECVC BF.ARt'*''. 


TYPE 


IsizeI 






1 ^ 




' 1 ' 








1 1 J 1 R 1 W 


! J 1 R ' w 


FC a Bl 


1 18 1 


18 


1 


' ' . X ,\ 


1 ? ■ , 


' 


13 






1 4 ■ , ' 1 0 1 0 ' 6 ' . 2' J 


16,'. 7 ' .. 








32 ,V 9'; 21 30', 


1 2 ' ; 26 14 . 


FC a Bl 


1 21 1 


21 


1 


















FC a Bl 


1 24 1 


24 


















FC a Bl 


1 27 1 


27 


1 u 


-> X 


I «8 H 


23 ' . 




2b ;i 


H J 2 / , 


21 i4 2^ 28 / , J . 


2J , 11 J 


1 4 


1 « 1 <^ i « 




41 « 14 . J 1 ,4 44 J 


14 . J J Ah , 


FC a Bl 


1 30 1 


30 


iH 


IKx'i 


120;'; 


26 


122 HI 29 fil21 Ji|30j, 


24Ul32|3l|8»il 4 


26 Al 12>il 15'/i| 


AIM SI 


58 


53H1 16M!35m49?t; l6Mi37«J 151 H 



Notb; All dimensions subject to change without notice. Where exact dimensions are required write for certified drawings. 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 1 — SIZES 33-89 
TOP HORIZONTAL DISCHARGE 

Figure ri-5 




KEYWAY 




Q OUTSIDE , 



Drawings for Clockwise Rotation. 
For Q)unter Clockwise Reverse 
Horizontal Dimensions. 
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Table RI-5 



FAN 


FAN 


WHEEL 


shaft! 


KEY j 


A 


B 


D 


F 


G 


hI 


1 


J 


1 

K 


1 II ! 1 1 

L|M|N|QjT|Vj X 


Y 


BALL 
BEARING 


1 Oil Ring 
' Sleeve Bearing 


TYPE 


SIZE 


OIAM. 


DIAM. 1 


WAY 1 












1 






1 






R 1 W 


1 R 1 W 


FC a Bl 


33 


33 


2A : 




23 


27 


32 H 


33 


27 


26-4 i 


34 


18^1131 


4i28mi7! 21 IA!l5i^i 60,^! 52 


37 HI 52 


'39 HI 54 


FC a Bl 


36 


36 


2A i 




25 


30 ,V 


35 'h 


36' H 


29 


28 \ 1 


37 


19 


141 


4131 U 18'22 U A 16iVi 65 


56,^ 


40 A 1 56 '4 


142 A! 58"; 


FC a Bl 


40 


40 K 


2^ 1 


Hx A 


28 


34 'k 


39-4 


40*4 


32'; 


32 'i 


41 '4 


21 


171 


5 34'k 21 25'4 '4 18 Al 73^8 


63 'i 


43 H' 62 ' g 


I46AI 64*4 


FC a Bl 


44 


AA'A 


2tV 1 


•HxA 


31 


37 }i 


43 'h 


45 


35 '4 


35 


45'^ 


23 


19! 


5 37 '4 23 28 ,^ }4 1 9 'j; 1 80 '4 1 69 i2 


48 3^1 68 H 


151 ^^1 71 


FC a Bl 
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49 


2H i 




34 U 


41 'A 


48 's 


49 M 


39 ' 4 
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50 


251^ 121 i 


5l42'4 25 31 1 "8i22' sl 88 >^ 1 76i<J^l54'4l 76 ^ 


157 '4 1 79Vk 


FC a Bl 
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54 


2H i 
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45 


53 ' 4 


54^ 


43 • 


43 1 


55 


28 


21 1 


6 1 ASH 1 27 i 34 1 T'8 i 2AVii 1 97-H 
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■59HI 84V^ 


1 63 1 87 


FC a Bl 


60 


60 


3A ! 




41 li 


50 "s 


59 '4 




48 


47>^| 


61 


31 '4! 24 ! 


6 51 Ml 30 38 A Hsi 27 1108^ 


93 M 


66 1 93 


1 69 ' 4 1 96 ' 4 


FC a Bl 


66 


66 


3H i 




45,m55{i 


65 } 8 


66>^|52KI 52 1 


67 


35=Hl27i 


7 56 ,'4 ! 33 41 HI ^^I29?^!118MI102A 


73 H 1 102^-4 


176^^ 1 106 
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UP-BLAST DISCHARGE 

Figure RI-6 
. R 



GLTTSII 




N Tc'A 
7H0L£5 



Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 
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Table RI-6 



FAN 

TYPE 


FAN 

SIZE 


WHEEL 
OIAM. 


shaft! 

DIAM. i 


KEY 


A 


1 

i ^ 


D 


1 

F 1 G 


H 


1 ' h 


Kl 


lI M 




0 


1 ! 




X Y 


BALL 
BEARING 


1 Oil Ring 
1 Sleeve Bearing 




WAY 














1 


i 










1 


R 


W 


1 R 


w 


FC a Bl 


33 


33 


2A 1 


Hx'4 


23 


i24A 32H 


33HI 27 


30 


34 18VJ 


131 


4 28 ! h 


17 


2q }} 


■ h 


1 5 ,V 


54 58'. 


37 {1 


•52 ' 


' 3'^ ! ? 


54 'N 


FC a Bl 


36 


36 


2A 1 


y»x\ 


25 


26H 


35^. 


36HI 29 


32 


37 1 19 I14> 


4 31 •» 


18 
















• B • . 


FC a Bl 


40 


40 '4 


2A i 


Hxh\ 2a 


129 H 


39 '4 


40^4 32H 


36 V, 


41 '4 t 21 


171 


5l34»ii 121 
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FC a Bl 


44 


44 


2A 1 


HxAi 31 


: 33 


43 "k 


45 351 4 


40 


45 Vil 23 


19! 


5137'; 


23 


















FC a Bl 


49 


49 


2H 1 


?4X^ 


34 • » 


136 A 


48 


49 ' , 1 39 ' 4 


44 


50 i25M i21 1 


5 142 '4 


25 


















FC * Bl 

FC a Bl 


54 

60 


54 

GO 


2H 1 

3A 1 




37 
41 % 


40S 
144A 


53 '4" 
59*4 


54 M ' 43 *i 
60^^| 48 


48^4 


55 28 !21 1 


6 46 ;27 


















FC a Bl 


66 


66 


3H i 


\x'A 


45 S 


i48'i 


65 U 


66m52H 


54 

59 


67 I35H 


£4 1 

271 


6 51 130 

7 56'4 133 


54,'-» 
59 5^ 


1 y%\ 

1 H' 


27 
29 


96^1105 1^, 66 
105MI115SI73H 


93 169 '^4 1 
102»i l76*1i' 


96'« 
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• Dtamerer for shav< bore. 

Note: All dimensions subject to change without notice. Where exact dimensions are required write for certified drawings. 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 1 — SIZES 33-89 
BOTTOM HORIZONTAL DISCHARGE 



Figure ri-7 




TABLE Ri-7 



FAN FAN WHEEL SHAFT KEY 
TYPE 'size DIAM. DIAM. WAY 


1 

A 1 B C 


D ^ j ^ 


1 


J K L M 


1 1 BALL 1 Oil Riog 
N 0 Tj V X Y BEARING 1 SlecTC Bearing 

1 1 R 1 W 1 R 1 W 


FcaBiI 33 I 33 1 2A I MxM 23 I 27 Tgl 24 ,\ 1 32 H 1 33 m 27 134^41 34 !18>^|13| 4l 28 HI 1 7| 1 9 A 1 1 5 ,^ I 59AI 52 I 37 H 1 52KI39HI 54 ^ 


FCaBil 36 1 36 1 2A 1 'AX'^l 25 1 30 A I 26 H 1 35H 1 36H 1 29 |37Ul 37 


19 ! 14| 4|31 H 


I8I21KI Al 16,\| 64AI 56AI40AI 56KI42AI 58 H 


FCaBi|40| 40K 1 2iV 1 HXiVI 28 l34Hl29Hi39^^|40n ;32'h!42'4 41 '4 


21 171 5I34H 


211 24 M4I18AI 72AI 63k^|43HI 62H|46A| 64K 


FCABil 44 1 44M 1 2^ 1 HxAl 31 13741 33 


43 HI 45 35^4 46 


45>j| 23 191 5 37K 


23!26i<il Kll9Hi 79MI 69HI48MI 68^151 Hi 71 


FcaBil 49 1 49 1 2f| 1 ^4 XH 


34'8I41M|36tV|48 «h'49M 39'4 i 51 


50 |25>il2l| 5|42K|25|28Mi Hl22m 87 M 76l4;54''4l 76»/^|57>^| 79^ 


FcaBil 54 1 54 1 2H 1 ^4X•«^, 


37 145^4 l40's 


53M54>^|43''4l56Kl 55 1 28 1 21 | 6|46K|27| 31 IHI24HI 963.^,1 83'8;59^-4'l 84^1 63 | 875^ 


FcaBi|60| 60 1 3iV 1 ^4Xm41 i4|50^Hl44iV 


59M60MI 48 |62.'^| 61 


31H124I 6|51|^|30|34 A! HI 27 I1O6MI 93MI 66 | 93 |69i<| 96K 


FcaB.I 66 1 66 1 3H 1 IXM 1 45 HI 55 H ! 48 3^1 65 » »| 66M 1 52 '4 i 68 '4 1 67 


35 's 271 7 56 '4 


33 37-4 1 HI29HI 117HI 102 A 1 73^ 1 102K 1 765^ I 106 



DOWN-BLAST DISCHARGE 




TABLE RI-8 



FAN 1 FAN 1 wheel! SHAFT 1 KEY | B C 
TYPE IsiZEl DIAM. I DIAM.i WAY | 


1 

DFGH 1 JKjLMNSTV 


X 


BALL 1 Oil Ring 
Y BEARING I Sleeve Bearing 


R 1 W 1 R 1 W 


FC a Bi 1 33 1 33 I 2 1^ 1 MxKl27H 24,V 


32AI33AI26KI24K1 34 |17A|13| 4|303/<|l7| 13 I Al 16'/^ 


52 H 


59MI37HI 52KI39HI 54 H 


Fr * Ri 1 -^fi 1 1 2 A 'Ax ! 4 1 30 A 26 1 i 


3S^I36AI283XI 26 1 37 |l8All4| 4|32I<|18| 14 IAIl7HI 56AI 64 H 1 40 A I bb3/4l42ftl 58 Vg 


1 ^r^l ^n.^ 1 5/_vAI:^4'/«l29^r39Hl40Ml32Hl285/8l4lKl20HI17| 5l36Hl2l| 14 !Kll9AI 62K 1 72 M 43 H 1 62 H 1 46 ft 1 64^4 
I'X .1x2 37lrirT7^Kl44Kl35MI 32 l45Ml22Hll9| 5|39M|23| 15 1 3^ 1 20K 1 69 H 1 79KI48MI 68HI51HI 71 


:!!!'■ 3 vI;:!l.!:i.6Ai48..4l49Kl 39 1343^1 50 I25HI21I 51 43 1251 I6 IHI22MI 76KI 87AI54KI 763HI57KI 793/« 
7rlJ,\ Z ^xaj 453^:40H^53HI54,'4I 43 |37^/,l 55 |27»/h|21| 6|47Kl27| 18 IHI 25 1 833/« | 953X1593^1 84^1 63 875^, 


H!! \ \ Kv3lsn^l44Al59'.'60'^4l47K!42Hl 61 |30Kl24| 6|52Kl30| 22 \ H\27H\ 93 |106AI 66 1 93 169^1 96>< 
el 66 6 3H 1^ 55H48^-65 66-.I52MI 46 1 67 1 35 !27| 7| 57 1 33 1 27 | H 1 293^ |101 H ln6H 1 73-H |102K 1 76^Xs 1 106 



* Diameter for sheave bore. . . r j j • . 

Note: All dimensions subject to change without notice. Where exact dimensions are required write for certified drawings. 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 2 

TOP HORIZONTAL DISCHARGE 

Figure ri-9 
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ROUGHING-IN DIMENSIONS — ARRANGEMENT 3 — SIZES 33-89 
DOUBLE WIDTH DOUBLE INLET BOTTOM HORIZONTAL DISCHARGE 
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Figure Rl-27 

Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 



h-N 



T DIA 
6 HOLES 



T DIA 
6 HOLES 



BASE LAYOUT 



Table Rl-27 



RING 

w 

68'; 

74 

82'; 
89'; 
99 

108': 

nTV, 

I29'i 



FAN 


FAN 


WHEEL 


smaftI 


KEY 1 A 1 B% C 1 D 1 F 1 


c ! hI 


1 

1 1 


L 


1 ' > 1 1 
M nI Q 1 Tl V 


- ! 


BALL BEARING 


I OIL RING 

1 SLEEVE BEARING 


TYPE 1 


SIZE 


OIAM. 


DIAM.*| 


WAY II III! 


' 1 


I 




! ! 1 1 1 


1 


I R 1 U 1 W 


1 R 1 U 1 W 


FC a Bl' 


33 


33 


iH 1 


MxM 23 |27T»|24t'<|32 Ul33-«8i 


48'»,l34'i 


34 1 


4U9MI 17! 19M Al25-?^ 1 


59iVI 


52 135^127 A! 63 


1 38 A 1 30 1 68M 


FC ft Bl i 


36 


36 


iH 1 


MX '4 1 25 |30t^|26 MI35HI36HI 


52*4 1 37 


37 


4 


54 3^81 18l21;'i 1 Al28i\| 


64 Al 


56 ,V 1 39 ) si 29^^ 1 68M 1 41 U 1 32 '4 1 74 


FC a Bll 


40 


40 


1 1 


>SX'4t 28 |34>8l29|i|39Kl40n 1 


59 142 '4 


41 '4 


51 61 |21| 24 \H\3\y2\ 


72AI 


63i4l 43 1 33 1 76 


146^136^1 ez'A 


FC ft Bll 


44 


441^ 


1 2A 1 


'AX'^l 31 I37UI 33 l43^l 45 1 


65 !46M 


45 M 


5 


; 67 I23I26MIKI34MI 


79MI 


69 HI 47 1 36 1 83 


l50Hl39->^| 89M 


FC ft Bll 


49 


49 


2t^ I 


HX A 1 34 1 41 M 1 36 ,V 1 48 ; Asyi 1 


71 51 


50 1 


5I74KI25I28MI Vs\3eH\ 


87AI 


76^4 51'h 39HI 91 


1559^143^1 99 


FC ft Bll 


54 


54 


2K- 1 


5^XAI 37 145^4 40'^ 53', 5A'A\ 


79 156^4 


55 1 


6182MI271 31 1 HI42MI 


96Vh\ 


83 '8 55^4 43 M 99 


|60M 1 48 1 108M 


FC ft Bl i 


60 


60 


2|i 1 


HXH 1 41 1 50 1'h\4A a ! 59 '4 60'^ 1 


87 Ml 62 '4 


61 1 


6 


91 130134 Al ^l46KI 


106HI 


93MI 61 1 48 1109 


:6554l52K|l17M 


FC ft 81 


66 


66 


3iV 1 


XH i 45 HI 55 , 48 ' s, 65 ' s 66 1 


96 ' H 68 ' 4 


67 I 


71 99HI 3313714 1 ^8151 M 117^1 


1 02 A! 66 A 1 52 !i 1 11 9 


171 AI58AI 129M 



DOUBLE WIDTH DOUBLE INLET 



DOWN-BLAST DISCHARGE 



Figure ri-28 



Drawings for Clockwise Rotation. 
For Counter Clockwise Reverse 
Horizontal Dimensions. 
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* Diamtter at bearing and for sheave bore. 
Note: All dimensions subject to change without notice. Where exact dimensions are required write for certified drawings. 
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NOTES ON DUCT CONSTRUCTION 



Ducts should be rigidly made and sturdily supported. 

Sharp elbows and bends are to be avoided whenever 
possible. When they cannot be avoided, it is advisable 
to install turning vanes or splitters in the duct. Square 
throat elbows are not recommended unless turning vanes 
are used, too. The radius of the throat should be kept 
substantially the same as the duct diameter. When cal- 
culating the friction of a duct, it is necessary to allow an 
equivalent length of ten diameters of straight duct for 
every 90^' elbow. 

In order to realize full recovery of velocity pressure at 
outlet of FC Fans, it is important to keep the discharge 
duct reasonably straight for a short distance from the fan 
outlet before making any abrupt change in area or direc- 
tion. One or one and a half diameters in length is usually 
sufficient. 

When changes in duct area are necessary, it is desirable 
that the transformation pieces be made as long as possible. 
The angle between the sides and axis of the duct should 



never exceed 30^ and more satisfactory operation will be 
obtained if this angle is held to 15" or less. 

It is desirable to maintain a true cross-section with the 
air flow as unrestricted as possible in transformations and 
elbows. 

Circular ducts create the least possible resistance to air 
flow. Square ducts are next to circular as far as resistance 
is concerned and are preferred over rectangular ducts. 
When it is necessary to use rectangular ducts, it is desirable 
to hold the sides as close to equal as possible. Good prac- 
tice limits the ratio of the short side of the duct to the long 
side to 1 to 3 and a ratio greater than 1 to 4 should be 
avoided. 

Sheet metal ducts will create less resistance than ducts ^ 
made of other materials. Where other rougher material^ftli 
is used, allowance must be made for the increased resistance. 

Where inlet boxes are used, the side opposite the fan 
inlet should be kept at least 60^ ; of the fan diameter distant 
from the fan side. 
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Figure 39 
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BASIC FAN LAWS 



Both the application engineer and the installation con- 
tractor encounter many problems which must be solved in 
the field. Practically all of these problems can be solved 
with a minimum of effort by proper application of the fan 
laws given below. 

Problems regarding application and installation of ven- 
tilating units can be solved by using the first six laws. The 
balance of the laws are useful in designing fans, checking 
ratings and establishing fan tables. 

The first three laws are used to determine speed and power 
requirements of a fan when it is necessary to increase or 
decrease the air volume. If the present air volume and 



power is known, the proper fan speed and motor horsepower 
for the new condition can easily be calculated by means of 
Fan Laws 1, 2 and 3. 

The second three laws when used in connection with the 
chart of Air Density Ratios shown in Figure 33, page 13, 
assure the correct fan selection wherever air density other 
than standard is encountered. 

Equipped with a working knowledge of these six fan 
laws, the field man is able to analyze fan applications more 
accurately, to convert present fan installations to new 
conditions or service existing installations to perform 
effectively. 



When a fan is operated on a given system the following relations apply: 
Constant Air Density, Variation in RPM 

CFM, 

1. Cfm varies directly as the speed ratio CFM" " 

2. Pressures vary directly as the square of the speed ratio = 

HP 

3. Horsepower varies directly as the cube of the speed ratio j|p- = 

Constant RPM, Varying Air Density 

4. Cfm remains constant. 

5. Pressures vary directly with air density p- = 

HP, 

6. Horsepower varies directly with air density j|p- 

Constant Tip Speed of Wheel, Variation in Fan Size 

7. Pressures remain constant. 

^ , J. CFM. 

8. Cfm varies as the square of the wheel diameter CFM 

HP 

9. Horsepower, varies as the square of the wheel diameter - - jjp" 

RPM, 

10. Rpm varies inversely as the wheel diameter RPnT 

Constant RPM, Variation in Fan Size 

CFM, 

11. Cfm varies as cube of wheel diameter CFM 

_ - £i 

12. Pressures vary as square of wheel diameter - -- ----- p 

HP, 

13. Horsepower varies as fifth power of wheel diameter |:|p- 

Variation in Fan Size and Speed 

CFM, 

14. Cfm varies as cube of wheel diameter X speed ratio CFM 

15. Pressures vary as square of wheel diameter X square of speed ratio p" ~ \D / \RPM / 

HP, 

16. Horsepower varies as wheel diameter^ X speed ratio ^ j^p 



RPM, 
RPM 

/ RPM. y 

\RPM / 
/RPM,\* 
\RPM / 
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RPM, 
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SAMPLE SPECIFICATIONS 

The following specifications are offered for use by architects and engineers 
in order to establish a standard for bidders : 



Type FC Fans 

Furnish and install where shown on plans Trane or equal 
fans of the capacities and sizes listed on plans. Indicated 
wheel diameters are minimum, and in no case shall tip 
speeds or outlet velocities be exceeded. 

These fans shall be of the forward curved multiblade 
type designed for the highest volumetric efficiency and 
conservation of space. 

Housings shall be of the volute form constructed of cold 
rolled steel and braced to eliminate vibration. Inlets and 
outlets are to be properly drilled and arranged so that duct 
connections can be readily made. 

Housings on all fans of 30" wheel diameter and smaller 
shall be of lockseam construction and convertible for 
various directions of discharge. 

When wheel diameters are larger than 30", housing as- 
semblies shall be bolted permitting fans to be knocked 
down and reassembled. Side plates and apron sheets shall 
extend to base angles, forming box type base. Housings 
of 66" fan and larger shall be split horizontally. 

Wheels shall be of the back plate and hub construction 
having not less than 64 forward curved die-formed blades 
with blades, rims and back plates carefully constructed of 
cold rolled steel. On wheel diameters 8" and smaller, the 
minimum number of blades shall be 48. 

Hubs shall be of cast iron with suitable curvature to 
direct flow of air to blades. The entire wheel design and 
assembly must conform to latest standards of aero-dynamic 
design and be accurately balanced. The right is reserved 
to reject any wheel not properly balanced. 

Use Paragraph 1 or 2. 

1. Fans shall be equipped with precision ball bearings 
of the self-aligning, grease-packed pillow-block type 
mounted on steel cross arms rigidly braced. Bearings shall 
be built with a grease seal that will prevent loss of lubricant 
and exclude dirt from bearing. 

2. Fans with shafts 1 {'i' diameter and larger at bearings 
shall be equipped with oil ring lubricated precision built, 
babbitted, self-aligning pillow block sleeve bearings. 
Bearings sizes through 21^ shall have one oil ring, larger 
bearings shall have two oil rings. Graphite insert phosphor 
bronze, self-aligning pillow block hearings shall be furnished 
on fans with shafts smaller than 1 ,'4" in diameter. 

All shafts shall be of .30 carbon hot rolled steel properly 
turned and accurately ground to size. Key seats arc to be 
carefully and accurately cut. 

Shaft diameters, sizes of base angles, and reinforcing 
angles, and all gauges of steel shall be of recognized stand- 
ards, and in no case less than recommendations set forth 
by the National Association of Fan Manufacturers. All 
ratini^s are to be from tests carried out in accordance with 
the Test Code of the National Association of Fan Manu- 
facturers. 

Shop drawings, including statement of working condi- 
tions for each fan, shall be submitted for approval before 
fabrication. 



Type Bl Fans 

Furnish and install where shown on plans Trane or equal 
fans of the capacities and sizes listed on plans. Indicated 
wheel diameters are minimum, and in no case shall tip 
speeds or outlet velocities be exceeded. 

These fans shall be of the backward curve blade design 
with non-overloading power characteristics. 

Housings shall be of the volute form constructed of cold 
rolled steel and rigidly braced to eliminate vibration. 
Inlets and outlets are to be properly drilled and arranged^ 
so that duct connections can be readily made. ^ 

Housings on all fans of 30" wheel diameter and smaller 
shall be of lockseam construction and convertible for various 
directions of discharge. 

When wheel diameters are larger than 30", housing as- 
semblies shall be bolted permitting fans to be knocked 
down and reassembled. Side plates and apron sheets shall 
extend to base angles, forming box type base. Housings 
of 66" fan and larger shall be split horizontally. 

Wheels shall be of the back plate and hub construction 
having not less than 12 backwardly inclined blades, with 
blades, rims and back plates carefully constructed of cold 
rolled steel. 

Hubs shall be of cast iron with suitable curvature to 
direct the flow of air to the blades. The entire wheel design 
and assembly must conform to the latest standards of aero- 
dynamic design and be accurately balanced. The right 
is reserved to reject any wheel not properly balanced. 

Use Paragraph 1 or 2. 

1. Fans shall be equipped with precision ball bearings 
of the self-aligning, grease-packed pillow-block type 
mounted on steel cross arms rigidly braced. Bearings shall 
be built with a grease seal that will prevent loss of lubricant 
and exclude dirt from bearing. 

2. Fans with shafts Ij'^" diameter and larger at bearings 
shall be equipped with oil ring lubricated precision built, 
babbitted, self-aligning pillow block sleeve bearings. 
Bearings sizes through 211" shall have one oiling ring, larger 
bearings shall have two oiling rings. Graphite insert phos- 
phor bronze, self-aligning pillow block bearings shall be 
furnished on fans with shafts smaller than 1 ,'4" in diameter. 

All shafts shall be of .30 carbon hot rolled steel pro- 
perly turned and accurately ground to size. Key teats arc 

to be carefully and accurately cut. 

Shaft diameters, sizes of base angles, and reinforcing 
angles, and all gauges of steel shall be of recognized standards, 
and in no case less than recommendations set forth by the 
National Association of Fan Manufacturers. All ratings 
are to be from tests carried out in accordance with the Test 
Code of the National Association of Fan Manufacturers. 

Shop drawings, including statement of working con- 
ditions for each fan, shall be submitted for approval before 
fabrication. 





I . Installed in a separate 
building this 60" Double 
Width Fan ventilates a 
large assembly building. 



2. A No. 44 Forward Curv- 
ed Fan used to handle 
gases in a process appli- 
cation. 



A 24" Forward Curved 
Fan mounted on a steel 
platform suspended from 
ceiling. Rubber isolators 
eliminate vibration 
transmission. 





A No. 24 Single Width 
Single inlet Forward 
Curved Fan mounted on 
a Trane Fan Base. Note 
good duct construction: 
canvas connection on 
inlet and discharge, 
straight run of duct for 
at least I H diameters 
from fan discharge, good 
inlet connection. 



5. Small forward Curved 
Fan used to exhaust 
vapour from employees* 
shower room. 



6. Two Trane Fans are 
used to air-condition 
office space in this fac- 
tory. One fan supplies 
the conditioned air, the 
other exhausts air. 






TRRHE HERTING/s^ 

COOLING COIL^ 

used in conjunction with Trane Fans for Heating, Cooling, 
Ventilating and industrial Process Applications 
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